(Communicated by Naohide HIRATSUKA, M. J. A., June 11, 1985) Host specificity of plant pathogens is one of the most intriguing problems in the field of plant pathology. [Vol. 61(B), from young rough lemon leaves. To solve the difficulty mentioned above, large amounts of Amberlite XAD-7 and PEG 4000 were added to a common isolation buffer, according to the kind advice by Dr. J. M. Gardner of Florida University. The details of XAD procedure will be described elsewhere. O2-Uptake was measured polarographically at 25°C using a Gilson Oxygraph (model 5/6). Results and discussion.
ACR-toxin was highly toxic to susceptible rough lemon leaves: When small drops of toxin solution (10 ng/ml) were applied to leaves, water congestion and veinal necrosis were induced within 24 hr after treatment.
The relation between toxin concentrations and necrotic leaf area was depicted as a sigmoidal line ( Fig. 1) . No effects were evident on Dancy tangerine leaves at 100 µg/ml. Leaf tissues were pre-or post-treated with 2.5 mM 2DOG at the interval of 1 hr before or after toxin treatment.
Mitochondrial types in situ under electron microscope were classified into three types of Malone's category8) and into another, toxin-affected mitochondrial type.6) Type I mitochondria had a small amount of matrix which densely stained, and relatively few cristae. The inner compartment (IC) was relatively large in comparison with the outer compartment (OC). Type II mitochondria had more amount of densely stained matrix and more cristae than type I. The IC was smaller and the OC was larger than type I. Type III had a large amount of densely stained matrix, and many inflated and interconnecting cristae.
Of the three types, type III had the smallest IC and the largest OC. Type IV was the swollen mitochondria with leached matrix, and with reduced, sometimes vesiculated cristae, which were apparently and characteristically caused by ACR-toxin.6) Table I shows that mitochondria in cells of toxin-treated rough lemon leaves failed to contract when tissues were exposed to 2DOG, whereas mitochondria in cells of toxin-treated Dancy tangerine leaves and of untreated both citrus leaves had the ability to contract in the presence of 2DOG. This indicates that ACR-toxin I presumably affects in situ both state 3-and state 4-respiration in susceptible, but not in resistant, mitochondria.
Our result on ACR-toxin seemed comparable to that of HMT-toxin action to T-cytoplasma corn mitochondria.8)
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The Mitochondrion: The Prime Site for ACR-Toxin 271 We could prepare active mitochondria with repeated cycles of state 3 and state 4 from young lemon leaves (Fig. 2) . The isolated mitochondria were affected with 1 ug /ml ACR-toxin I : When exogenous NADH was the respiratory substrate supplied, O2-uptake was significantly stimulated by the toxin just like a classic uncoupler, 2,4-dinitrophenol.
In contrast, the malate oxidation was almost completely inhibited by the toxin. An additional supply of exogenous NADH to the vessel restored to take up oxygen but the function of respiratory control already lost in the mitochondria.
On the other hand, mitochondria from resistant Dancy tangerine and Emperor mandarin leaves were not affected at all by the toxin. The responses of rough lemon mitochondria to ACR-toxin I seem to be similar to those of mitochondria from T-cytoplasma corn to HMTtoxin except that NADH oxidation in T-mitochondria was still coupled to ADP utilization during complete inhibition of malate oxidation by HMT-toxin.11) ACR-toxin caused a rapid loss of electrolytes from susceptible tissues.5) Gardner et al.2) recently have reported the inhibition by 30 ng/ml ACRL-toxin I of 14C-proline incorporation into ethanol-insoluble fraction of susceptible leaf tissues.
The incorporation was determined for 2 or 3 hr after 2-hr-preincubation with toxin2) ; however, ACR-toxin-affected mitochondria in situ were detectable as early as 1 hr after toxin exposure and almost all mitochondria became altered by 3 hr after treatment.6) Moreover, ACR-toxin momentarily had effects on isolated mitochondria.
The rapid reduction in mitochondrial source of energy may account for such other dysfunctions in susceptible cells. Although the present data are still fragmentary and much intensive efforts must be paid on the mode-of-action study of ACR-toxin, it is most likely at present to conclude that mitochondria in rough lemon leaves should be the target organelles carrying the primary action site for ACR-toxin I.
